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1
CONTACT NODE OF PORTABLE TERMINAL

CLAIM OF PRIORITY

This application claims the priority under 35 U.S.C. §119
of an application entitled “Contact Node Of Portable Termi-
nal” filed 1n the Korean Intellectual Property Office on Dec.
16, 2010 and assigned Serial No. 10-2010-0128955, the con-

tents of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a portable terminal, and
more particularly to a contact node of a portable terminal.

2. Description of the Related Art

In general, a portable terminal refers to an electronic device
that allows multiple functions including voice communica-
tion and message transmission, storage of various informa-
tion, and a multimedia service such as a game and a video.
Such a portable terminal includes various types of devices
including an electronic notebook, a palm personal computer,
a portable gaming device, a video/music file player, a cellular
phone, a laptop computer.

Such a portable terminal 1ncludes contact nodes for con-
necting various external devices. For example, a card slot for
the connection of a SIM card or a memory card, an interface
connector for charging or connection to a computer, an ear-
phone jack, and a battery contact node are provided to a
portable terminal.

Meanwhile, although there 1s a need to extend battery
capacity due to the reinforcement of a multimedia function,
there are many difficulties 1n extending battery capacity as a
portable terminal 1s miniaturized. Thus, an auxiliary battery 1s
often used to charge the battery of a portable terminal 1f
needed while a user 1s carrying the portable terminal. Alter-
natively, a battery of a portable terminal to which a solar cell
panel 1s mounted 1s available to charge on demand.

FIG. 1 illustrates a conventional battery contact node 1a,
and FIG. 2 1llustrates a conventional auxiliary power supply
contact node 1.

In the battery contact node 1a, contact pieces (hereinaftter,
‘first contact pieces’) 3 protrude through one side surface, in
particular, a front surface of a body 2 and fixing pieces 4 are
formed on opposite side surfaces thereof respectively. In the
auxiliary power supply contact node 15, contact pieces 6
(heremaftter, ‘second contact pieces’) protrude through top
end surfaces of bodies 3 respectively.

FI1G. 3 1llustrates the battery contact node 1a and the aux-
iliary power supply contactnodes 15 installed 1n a main board
13 of a portable terminal 10 (see FI1G. 4). An earphone jack 15
and a camera module 17 may be disposed 1n the main board
13 1n addition to the contact node 1a and 15.

When the battery contact node 1a 1s 1nstalled 1n the main
board 13, the first contact pieces 3 protrude through one side
surface of the body 2 1n a direction parallel to one surface of
the main board 13. FIG. 4 illustrates a rear surface of a
portable terminal 10 on which the main board 13 1s mounted.
A battery mounting recess 21 and a photographing opening
19 are disposed on the rear surface of the portable terminal 10.
Meanwhile, as illustrated 1n FIG. 4, when the main board 13
1s mounted to the portable terminal 10, the first contact pieces
3 protrude 1nto the battery mounting recess 21.

When the auxiliary power supply contact node 15 1s
installed 1n the main board 13, the second contact pieces 6
protrude through a top end surface of the body 3 1n a direction
perpendicular to one surface of the main board 13. As illus-
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2

trated 1n FIG. 4, when the main board 13 1s mounted to the
portable terminal 10, the second contact pieces 6 are exposed

to the outside of the portable terminal 10. Preferably, the
second contact pieces 6 protrude to the outside of the portable
terminal 10 to provide a means for connecting an auxiliary
power supply unit, such as a solar cell panel, configured to
supply power to the portable terminal 10.

However, since the conventional contact nodes installed in
the main board need to be connected to a battery pack, an
auxiliary power supply cannot be provided without using
preinstalled interface terminals. Thus, an auxiliary power
supply contact node needs to be mstalled 1n a portable termi-
nal to which a solar cell panel 1s mounted, 1n addition to a
battery contact node. This requires the addition of a portable
terminal assembling process, increasing material costs and
thus increasing a product price. Also, there 1s a limit 1n min-
1aturizing a portable terminal due to a need to secure a space
for installing an auxiliary power supply contact node.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made to solve
the above-mentioned problems occurring in the prior art, and
an aspect of the present invention provides a contact node of
a portable terminal that allows simplification of an assem-
bling process, reduction of material costs, and lowering of a
product price.

Another aspect of the present invention provides a contact
node of a portable terminal that allows an easier provision of
an auxiliary power supply as well as simplification of an
assembling process and reduction of material costs.

A Turther aspect of the present invention provides a contact
node of a portable terminal that allows easier securing of an
installation space and miniaturization of the portable terminal
as well as provision of an auxiliary power supply.

In accordance with an aspect of the present invention, a
contact node of a portable terminal includes: a body fixed on
a main board of the portable terminal; at least one first contact
piece protruding through one side surface of the body; and at
least one second contact piece protruding through another
side surface of the body, wherein one of the first contact piece
and second contact piece 1s disposed toward an outer side
surface of the portable terminal.

In the embodiment, three first contact pieces protrude
through one side surface of the body, and the first contact
piece or the three first contact pieces protrude through one
side surface of the body 1n a direction parallel to one surface
of the main board. A pair of second contact pieces protrudes
through another side surface of the body, and the second
contact piece or the pair of second contact pieces protrude
through another side surface of the body in a direction per-
pendicular to one surface of the main board.

In more detail, the first contact piece protrudes through one
side surface of the body 1n a direction parallel to one surface
of the main board and the second contact piece protrudes
through another side surface of the body 1n a direction per-
pendicular to the side surface of the main board.

Meanwhile, the first and second contact pieces are realized
by a plate spring which 1s bent such that opposite ends thereof
are supported within the body and a central portion thereof
protrudes to the outside of the body.

The first and second contact pieces are realized by a plate
spring opposite ends and a central portion of which are sup-
ported within the body, and a portion of the plate spring
situated between one end and a central portion thereof pro-
trudes through one side surface of the body to form the first
contact piece and a portion of the plate spring situated
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between an opposite end and a central portion thereof pro-
trudes through another side surface of the body to form the
second contact piece.

Since the above-mentioned contact node 1s mounted to a
portable terminal to provide a first contact piece for connec-
tion to a battery and a second contact piece for connection to
a separate external device other than a battery, 1t can be easily
connected to an auxiliary power supply using a solar cell
panel or another device. Then, since a battery and an auxiliary
power supply can be simultaneously connected to a single
contact node, an 1nner space of the portable terminal as well
as a main board can be efficiently used, thus contributing to
mimaturization of the portable terminal. Also, since a single
contact node 1s used without installing a separate auxiliary
power supply contact node, material costs can be advanta-
geously reduced and an assembling process can be simplified.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of the
present invention will be more apparent from the following
detailed description taken 1n conjunction with the accompa-
nying drawings, 1n which:

FIG. 1 1s a perspective view 1llustrating a conventional
battery contact node;

FIG. 2 1s a perspective view 1llustrating a conventional
auxiliary power supply contact node;

FIG. 3 15 a perspective view 1llustrating a state where the

contact nodes of FIGS. 1 and 2 are 1nstalled 1n a main board;

FI1G. 4 1s a top view 1illustrating a portable terminal having
the main board of FIG. 3;

FI1G. 5 15 a perspective view 1llustrating a contact node of a
portable terminal according to an embodiment of the present
invention;

FIG. 6 1s a perspective view 1llustrating a state where the
contact node of FIG. 5 1s installed 1n a main board of the
portable terminal;

FIG. 7 1s a top view 1illustrating a portable terminal having,
the main board of FIG. 6;

FIG. 8 1s a top view 1llustrating a state where the contact
node of FIG. 6 1s connected to a battery pack; and

FIG. 9 1s a side view 1llustrating a state where a solar cell
panel 1s connected to the contact node of FIG. 6.

DETAILED DESCRIPTION

Hereinafter, exemplary embodiments of the present inven-
tion will be described in detail with reference to the accom-
panying drawings. For the purposes of clarity and simplicity,
a detailed description of known functions and configurations
incorporated herein will be omitted as 1t may make the subject
matter of the present invention rather unclear.

FIG. 5 1s a perspective view 1llustrating a contact node 102
of a portable terminal 100 (see FIG. 7) according to an
embodiment of the present invention. As 1llustrated 1n FIG. 5,
the contact node 102 of a portable terminal 100 according to
the embodiment of the present invention includes a body 121,
and first and second contact pieces 123 and 125. The first or
second contact pieces 123 or 125 are disposed toward the
outside of the portable terminal 100.

The body 121 1s made of a synthetic resin, and includes
slots 129 through which the first and second contact pieces
123 and 125 protrude. In addition, fixing pieces 127 are
installed on at least two opposite sides of the body 121 to
provide a means for fixing the contact node 121 to the main

board 113 (see FIG. 6) of the portable terminal 100.
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Atleast one and preferably three first contact pieces 123 are
disposed on one side surface of the body 121. Referring
turther to FI1G. 6, when the body 121 1s fixed to the main board
113, the first contact pieces 123 protrude 1n a direction par-
allel to one surface of the main board 113.

At least one second contact piece 125 1s disposed on
another side surface, preferably on a top end surface of the
body 121. In the embodiment of the present invention, 1t 1s
illustrated that a pair of second contact pieces 123 protrude
through a top end surface of the body 121. Referring further
to FIG. 6, when the body 121 1s fixed to the main board 113,
the second contact pieces 125 protrude 1n a direction perpen-
dicular to one surface of the main board 113.

It should be noted that the number of contact pieces 123
and 125 show 1n the drawings 1s for 1llustrative purposes, thus
should not limit the scope of the invention. As such, it should
be noted that the teachings of the present mnvention 1s appli-
cable to different number of combination of contact pieces.

Preferably, the first and second contact pieces 123 and 125
are realized by plate springs. In this case, opposite ends of
cach plate spring are supported within the body 121 and a
central portion between opposite ends thereot 1s bent to pro-
trude through one side surface or another side surface of the
body 121 through a slot 129 corresponding to 1t. The first and
second contact pieces 123 and 1235 are formed in this way.

In addition, 1t can be seen that in the contact node 102 of
FIG. §, the first contact pieces 123 disposed at a left end
portion and a central portion of the body 121 form pairs with
the second contact pieces 125 respectively. In this case, each
pair of first and second contact pieces may be realized by one
plate spring. In detail, opposite ends and a central portion of
one plate spring are supported within the body, and a portion
of the plate spring situated between one end and a central
portion of the plate spring 1s bent to protrude through one side
surface of the body, forming the first contact piece disposed at
a left end portion or a central portion of the body. A portion of
the plate spring situated between an opposite end and a central
portion of the plate spring 1s bent to protrude through another
side surface of the body, forming the second contract piece.

In the embodiment of the present invention, although the
three first contact pieces 123 and the pair of second contact
pieces 125 are disposed such that the first and second contact
pieces do not form pairs perfectly, a spare second contact
node may be added. In this case, all the first and second
contact pieces form pairs such that each pair of first and
second contact pieces can be realized by one plate spring.

Circuit modules and communication circuits for control-
ling an overall operation of the portable terminal 100 are
disposed 1n the main board 113, and an earphone jack 115 and
a camera module 117 are disposed 1n the main board 113 1n
addition to the contact node 102.

FIG. 7 1s a top view 1llustrating a portable terminal 100 to
which the main board 113 is mounted, in more detail, a rear
surface of the portable terminal 100. Although a bar-type
portable terminal 1s exemplified in the figure, an additional
housing may be rotatably or slidably coupled to the housing
101 of FIG. 7 to form a folder-type portable terminal or a
sliding-type portable terminal.

A battery mounting recess 111 and a photographing open-
ing 119 may be formed on the rear surface of the housing 101
of the portable terminal 100. When the main board 113 1is
disposed within the housing 101, a camera module 117 may
be situated at a location corresponding to the photographing
opening 119 to take a video or photo through the photograph-
ing opening 119. Meanwhile, the first contact pieces 123 of
the contact node 102 protrude to the outside of the housing
101 and are situated on the battery mounting recess 111. As




US 8,851,907 B2

S

mentioned above, the first contact pieces 123 protrude on one
side surface of the body 121 in a direction parallel to one
surface of the main board 113. Thus, the first contact pieces
123 will be situated on a wall of the battery mounting recess
111, and as illustrated 1n FI1G. 8, will be connected to a power
supply node of the battery pack 129a (see FIG. 8) to be
mounted on the battery mounting recess 111. The second
pieces 125 of the contact node 102 protrude through one side
surface of the body 121 in a direction perpendicular to one
surface of the main board 113 to the outside of the housing
101.

The battery mounting recess 111 1s hidden by a battery
cover (not shown), and protruding regions of the second con-
tact pieces 125 also closed by the battery cover. Then, 1t the
battery cover includes an auxiliary power supply unit such as
a solar cell panel 12956 (see FIG. 9), auxiliary power can be
supplied to the battery pack 129q or the portable terminal 100
through the second contact pieces 125. FIG. 9 illustrates
connection of a solar cell panel 1295 to the second contact
pieces 125. Meanwhile, although the solar cell panel 1295
can directly supply electric power to the portable terminal
100, 1t 1s actually impossible to stably supply electric power
through the solar cell panel 195 for a certain period of time
since a user uses the portable terminal 100 while holding it.
Thus, the solar cell panel 12956 1s preferably utilized as an
auxiliary power supply for charging the battery pack 129a.

Meanwhile, it has been illustrated that auxiliary power 1s
supplied through the contact node 102 in the embodiment of
the present invention, the contact node 102 may be utilized to
connect the portable terminal 100 to another device. For
example, although Bluetooth headsets are being commonly
used, they also need to be charged through separate charging
devices. Then, a Bluetooth headset may be connected to the
battery pack 1295 of the portable terminal 100 through the
second contact pieces 123 such that the battery pack 12956 can
be used as a power supply for charging the Bluetooth headset.
Also, an expansion keyboard docked with the portable termi-
nal 100 to be utilized may be connected to the battery pack
12956 through the second contact pieces 125 such that the
battery pack 1295 can be utilized as a power supply of the
expansion keyboard. In addition, the second contact pieces
125 may be used to connect devices such as a portable beam
projector to a portable terminal. Meanwhile, 1t 1s preferable
that a manufacturer limits the types of devices connectable
through the second contact pieces 1296 due to the limited
capacity of the battery pack 1295,

Since the above-mentioned contact node 1s mounted to a
portable terminal to provide a first contact piece for connec-
tion to a battery and a second contact piece for connection to
a separate external device other than a battery, 1t can be easily
connected to an auxiliary power supply using a solar cell
panel or another device. As a battery and an auxiliary power
supply can be simultaneously connected to a single contact
node, an 1nner space of the portable terminal as well as a main
board can be efliciently used, thus further contributing to
mimaturization of the portable terminal.

While the invention has been shown and described with
reference to a certain embodiment thereof, 1t will be under-
stood by those skilled 1n the art that various changes in form
and details may be made therein without departing from the
spirit and scope of the ivention as defined by the appended
claims.

What 1s claimed 1s:
1. A contact node of a portable terminal, comprising:

a monolithic contact node body coupled to a main board of

the portable terminal;
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6

a plurality of first contact pieces protruding through one
side surface of the contact node body; and

a plurality of second contact pieces protruding through
another side surface of the contact node body,

wherein one of the plurality of first contact pieces and the
plurality of second contact pieces 1s disposed toward an
exterior surface of the portable terminal and wherein
when at least some first contact pieces and second con-
tact pieces are formed in contiguous pairs and the con-
tact node 1s configured to connect to two power sources
comprising a battery and an auxiliary power supply that
are simultaneously connected on opposite ends of at
least one first plate spring, and

wherein at least one of the plurality of first contact pieces or
the plurality of second contact pieces that are not formed
in contiguous pairs 1s exclusively arranged on a second
plate spring.

2. The contact node as claimed 1n claim 1, wherein three
first contact pieces protrude through one side surface of the
body.

3. The contact node as claimed 1n claim 1, wherein the first
contact pieces protrude through one side surface of the body
in a direction substantially parallel to one surface of the main
board.

4. The contact node as claimed 1n claim 1, wherein the
second contact pieces protrude through another side surface
of the body 1n a direction substantially perpendicular to one
surface of the main board.

5. The contact node as claimed 1n claim 1, wherein the first
contact pieces protrude through one side surface of the body
in a direction substantially parallel to one surface of the main
board and the second contact pieces protrude through another
side surface of the body in a direction substantially perpen-
dicular to the one surface of the main board.

6. The contact node as claimed in claim 1, wherein the first
and second contact pieces are comprised ol plate springs
which are bent such that opposite ends thereof are positioned
within the contact node body and a central portion thereof
protrudes to the outside of the contact node body.

7. A portable terminal comprising:

a housing having a main board;

a monolithic contact node body coupled to the a main

board;

a plurality of first contact pieces protruding through one
side surface of the contact node body to electrically
contact a first device; and

a plurality of second contact pieces protruding through
another side surface of the contact node body to electri-
cally contact a second device,

wherein one of the first contact pieces and the second
contact pieces 1s disposed toward an exterior surface of
the portable terminal and wherein when at least one first
contact pieces and the second contact pieces comprise a
plurality of first and second contact pieces, some of the
first and the second contact pieces are formed 1n con-
tiguous pairs respectively arranged on opposite ends of a
first plate spring, and wherein at least one of the first and
second contact pieces that are not formed 1n contiguous
pairs 1s exclusively arranged on a second plate spring,
and

wherein the contact node body has slots to connect to two
power sources comprising a battery and an auxiliary
power supply that are simultaneously connected on
opposite ends of at least the one first plate spring.
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8. The portable terminal as claimed in claim 7, wherein
three first contact pieces protrudes through one side surface of
the body 1n a direction substantially parallel to one surface of
the main board.

9. The portable terminal as claimed 1n claim 7, wherem a 5
pair of second contact pieces protrudes through another side
surface of the body.

10. The portable terminal as claimed 1n claim 7, wherein
the second contact pieces protrude through another side sur-
face of the body 1n a direction substantially perpendicular to 10
one surface of the main board.

11. The portable terminal as claimed 1n claim 7, wherein
ne first contact pieces protrude through one side surface of
ne body 1n a direction substantially parallel to one surface of
ne main board and the second contact pieces protrude 15
1rough another side surface of the body 1n a direction sub-
stantially perpendicular to the one surface of the main board.

12. The portable terminal as claimed 1n claim 7, wherein
the first and second contact pieces comprise plate springs
which are bent such that opposite ends thereof are positioned 20
within the contact node body and a central portion thereof
protrudes to the outside of the contact node body.

t
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,851,907 B2 Page 1 of 1
APPLICATION NO. : 13/226716

DATED : October 7, 2014

INVENTOR(S) : Yun-Sik Kim

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

Column 6, Claim 7, Line 42 should read as follows:
--...coupled to the main...--

Signed and Sealed this
Thartieth Day of December, 2014

Decbatle X Lo

Michelle K. Lee
Deputy Director of the United States Patent and Trademark Olffice
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